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Ampere's theorem is confirmed by quantitative experiments
on the magnetic effects of a long straight conductor carrying
a current. With the arrangement of horizontal conductor and
horizontal needle, it is found as has been stated (p. 102) that,
according as the conductor is above or below the level of the
needle, the latter is deflected in one direction or the other, and
hence when the conductor is in the same horizontal plane with
the needle, no deflection-is produced. If the free period of
oscillation of the needle be observed when the conductor is
present in the same horizontal plane it is found to be the same as
when no current is flowing.

These results show that the current produces then no com-
ponent force in the horizontal direction on a magnetic pole, and
it follows that the resultant force is in the vertical direction.
The force on a magnetic pole is therefore at right angles to the
plane through the conductor and the pole.

The same thing is shown by the fact observed by Ampere, that
the position of the needle is at right angles to the conductor in a
plane parallel to it when there is no force acting on the needle
except that due to the current; for this proves that there is no
component in the plane through the current and a magnetic pole
on which the current acts.

It is found that the magnitude of the magnetic force due to
the current in a straight conductor,, at points not opposite the
ends, and at distances from the conductor small in comparison
with its length, varies inversely as the distance of the point
considered from the conductor. Its direction is, as we have seen,
at right angles to the plane through the conductor and the point
considered. A magnetic pole free to move in a circular groove
with the conductor for its axis would move round the groove in
the same direction and would be acted on by the same force,
which would be everywhere tangential to the groove. In fact
the lines of magnetic force round the conductor except near its
ends, are circles having the conductor for their common axis.

These results for a straight conductor are proved by a number
of simple experiments. That the intensity of the magnetic field
varies inversely as the distance from a thin conductor was shown
by Biot and Savart,* who placed a horizontal conductor at right
angles to the magnetic meridian, and at different distances above
and below the centre of a horizontally suspended needle, and
observed the periods of oscillation when the needle was under
the influence of the earth's force alone, and again when a current
was made to flow in the conductor. If T, T! be the periods in
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